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Reactor Anomalies: Dead? and New?

Reactor Anomalies

Shape anomaly most likely due to 238U fission yield underestimated in
previous estimates.

What about the rate anomaly?
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Reactor Anomalies: Dead? and New?

Daya Bay: ν̄e rate with different fuel - D. Martinez

Look at time dependent flux, using known % 235U, 239Pu, 238U, 241Pu
from power station to separate flux from different isotopes.

Rate anomaly ALSO due to mismodeling of U fission chain?
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Reactor Anomalies: Dead? and New?

Double Chooz : New θ13 Measurement - T. Sogo Bezerra

Why is D. Chooz θ13 2.2 σ higher?
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Hmm.. what if θ13 higher than world average?
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Future Long Baseline

JUNO - N. Cabrera
Baseline: ∼ 60km, Beam: 1-6
MeV ν̄e Taishan (18.4 GW) and
Yangjiang (17.4 GW) reactors
Detector: 20 kton LS with 20”
PMTs (80% photocoverage) AND
3”PMTs for double calorimetery.
Highest light yield 1.2 kPE/MeV
Status: LS attenuation length
achieved 25m. 26,000 PMT’s
ordered from HZC-Photonics. Civil
construction delay under control
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Future Long Baseline

HyperKamiokande - S. Nakayama

Baseline: 295km, Beam: JPARC
0.6 GeV νµ/ν̄µ 1.3MW by 2026
Detector: 260 kton (186 fiducial)
Water Cerenkov with new 50 cm
photosensors with 2x photon
detection eff.
Status: Budget request submitted
to start construction in FY18.
MEXT (funding agency) to release
“Roadmap 2017”
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Future Long Baseline

DUNE CP and Mass Hierarchy- J. Bian

Baseline: 1300km, Beam: Fermilab
PIP II 0.5-8 GeV νµ/ν̄µ 1.2MW by
2026, PIP III 2.4 MW by 2032 (?)
Detector: 70 kton (40 fiducial)
LArTPC with cold electronics
readout (single phase) and
gas-multiplication (dual phase)
Status: Groundbreaking for far site
civil in July 2017. Two full scale
prototypes under contstruction at
CERN with test beam in 2018.
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Future Long Baseline

ESSνSB - M. Dracos
Baseline: 360 or 540km, Beam:
ESS Proton Linac with
Ep = 2.5 − 3.5 5MW by 2023.
0.2-0.6 GeV νµ/ν̄µ
Detector: 500 kton fiducial Water
Cerenkov with 240k 8” PMTS and
30% optical coverage.
Status: A H2020 EU Design Study
has been submitted end of March
2017. COST application for
networking support has succeeded.
Construction 2023-2030 if
approved.
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Steriles and Reactor SBL: Latest Results

DANSS - D. Svirida
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Steriles and Reactor SBL: Latest Results

NEOS - Y. Oh
Site: At Hanbit Nuclear Power Plant reactor 5. Same as RENO.
Detector: Homogeneous 1008L of Gd loaded LS target

Is comparison to Daya Bay valid? Why not RENO?
12 / 47



Neutrino
Working
Group

Summary
(Experiment)

Mary Bishai,
Brookhaven
National

Laboratory

Latest Results

Future LBL

Sterile and
SBL

ν Scattering

Detector R&D

Latest 0νββ

Conclusions

Future Reactor SBL

SOX - M. Nielsony

Status: Transportation of source from Mayak to LNGS planned in
detail. Source arrival early 2018.
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Future Reactor SBL

PROSPECT
Site: At HFIR reactor in Oakridge Natl. Lab.
Detector:∼ 4ton 6Li-loaded LS detector. Optically divided into 14x11
identical segments = 154 detectors with double ended readout.

Status: Detector construction is proceeding, deployment and first
data taking will begin before the end of 2017
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Neutrino Scattering Expts

Cross-sections and Oscillations
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MicroBooNE Performance with Cosmics -S. Soleti
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Detector R&D - Nobel Liquid

Liquid Argon in a Testbeam -A. Falcone

Kaon cross-sections coming
SOON!
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Detector R&D - Nobel Liquid

Liquid Argon for Neutron and Stopped Pion - C. McGrew

CAPTAIN (1m drift) and miniCAPTAIN (32cm) detectors at the
LANL Neutron Science Center WNR facility. Measurement of
neutrons in LAr up to 800 MeV. Results from engineering run
presented.

Status: Physics run with miniCAPTAIN starts July 11, 2017
Considering possible measurements at SNS for Supernova neutrino
calibrations.
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Liquid Xenon for Neutrino and Dark Matter - K. Ni
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Double Calorimetery in LS - M. Grassi

30 / 47



Neutrino
Working
Group

Summary
(Experiment)

Mary Bishai,
Brookhaven
National

Laboratory

Latest Results

Future LBL

Sterile and
SBL

ν Scattering

Detector R&D

Latest 0νββ

Conclusions

Detector R&D - Liquid Scintillators

Double Calorimetery in LS - M. Grassi

31 / 47



Neutrino
Working
Group

Summary
(Experiment)

Mary Bishai,
Brookhaven
National

Laboratory

Latest Results

Future LBL

Sterile and
SBL

ν Scattering

Detector R&D

Latest 0νββ

Conclusions

Detector R&D - Liquid Scintillators

Supernova Detection in Water Based LS - M. Bergevin

WBLS allows the observation of the 16F chain allowing to identify that
a CC or NC interactions. Also is more efficient at tagging Supernova
anti-neutrino originating 16N events.
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Detector R&D - New Photodetectors for WCD

The ANNIE Experiment - V. Fischer
Accelerator Neutrino-Neutron Interaction Experiment with GD-loaded
Water Cerenkov detector (26 tons) placed in Fermilab Booster Beam.

Goal: proof of concept of a novel kind of photosensor: Large Area
Picosecond Photo Detectors (LAPPD):

Currently taking background data in Phase I. LAPPD’s ready for
PhaseII. Taking physics data in 2018
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R&D for π DAR Experiments

The IsoDAR Experiment - S. Axani

Report on R&D advances in source, injection and acceleration
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Latest from 0νββ

CUORE -A. Branca

Successful cool down and detector commisioning! Data taking started
in April 2017
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NEXT-WHITE (NEW) 1:2 scale detector
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My Conclusions

In 2017 more results from reactor experiments are strengthening
the case that reactor anomaly is due to imperfect modeling of
the uranium fission chain NOT a sterile neutrino.

Data from the very short baseline reactor neutrino experiments
DANSS and NEOS find no evidence of ν̄e disappearance in most
of the region covered by the appearance anomalies. Exclusion is
at the 95% CL

Next generation long baseline experiments searching for the
mass hierarchy and neutrino CP violation are now facts on the
ground. JUNO and DUNE are in the construction phase and a
2017 decision on proceeding with HyperKamiokande is soon

A very active theoretical effort on modeling neutrino
cross-section using the rich datasets now available from T2K,
NOνA and MinerνA is starting to yield significant improvements

A very active and diverse program of ν detector R&D is
providing a lot of fun and exciting experiments!

The current R&D and demonstrators for 0νββ experiments are
meeting background requirements for the current and next
generation of experiments
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